In the evaluation of the painful shoulder, especially in the overhead athlete, diagnosing superior labrum anterior and posterior (SLAP) lesions continues to challenge the clinician because of 1) the lack of specificity of examination tests for SLAP; 2) a paucity of well-controlled studies of those tests; and 3) the presence of coexisting confounding abnormalities. Some evidence indicates that multiple positive tests increase the likelihood that a SLAP lesion is present, but no one physical examination finding conclusively makes that diagnosis. The goals of this article were to review the physical examination techniques for making the diagnosis of SLAP lesions, to evaluate the clinical usefulness of those examinations, and to review the role of magnetic resonance imaging in making the diagnosis.
INTRODUCTION
Shoulder pain in the athletically active individual, especially in those involved in overhead sports, continues to be a diagnostic challenge for the clinician because many lesions can cause shoulder pain (1, 5, 16, 17, 26, 41, 47) , no lesion has one specific pain pattern (27) , and multiple abnormalities can coexist (27) . In the overhead athlete, one of the common causes of shoulder pain is a superior labrum anterior and posterior (SLAP) lesion, but reviewing the literature on this lesion is problematic for several reasons, all of which have been shown to substantially influence the results reported in each particular study.
First, there is no consensus as to the specific types of SLAP lesions. In 1985, Andrews et al. (1) were the first to describe superior labrum abnormalities as a possible cause of shoulder pain, and in 1990, Snyder et al. (44) were the first to propose a four-type classification system, but the clinical significance of each variety never has been determined. Since that time, several investigators have contributed additional variants and subtypes (25, 31, 34) .
Second, the exact pathophysiology of these lesions has not been determined. In the overhead athlete, it has been speculated that possible causes of the tearing of the labrum are anterior instability resulting from stretching of the anterior band of the inferior glenohumeral ligament (18) , a form of occult superior instability (5) , tension on the biceps with inferior laxity (4) , internal impingement of the greater tuberosity on the posterior and superior labrum (47) , and repetitive stress on the biceps anchor, similar to a ''pulling weeds'' motion (1) .
Third, there are no definitive maneuvers for diagnosing a SLAP lesion. Reports in the literature describe at least 26 maneuvers as useful in helping to make the diagnosis of a SLAP lesion (1,3,6,10,20Y22,24,27,30,32,33,35,44) . However, many current studies on SLAP lesions report coexisting abnormalities (10, 23, 28, 31, 39, 43) , and few studies evaluate isolated SLAP lesions (20, 36) . Therefore, it is not possible to ascribe all of the patient findings reported in the literature to the SLAP lesion alone.
Fourth, there is no gold standard for determining the accuracy of the examination: some investigators advocate magnetic resonance imaging (MRI) (2, 11, 37) , and others are proponents of diagnostic arthroscopy (12, 45) . However, because the MRI settings and imaging techniques are highly variable, the results of such studies also differ, making comparative metaanalysis difficult (50) . In addition, some results indicate a wide variability among surgeons in terms of the grade of labrum lesions seen at the time of arthroscopy (12, 42) .
Fifth, reported studies are not necessarily free of bias. For example, examiners often are not blinded to the diagnosis of 234 EXTREMITY CONDITIONS the patient, and some studies include only patients with the target lesion rather than patients who might have other diagnoses. In addition, interobserver and intraobserver reliability is not reported commonly for the diagnostic tests, and a recent metaanalysis of the literature has indicated that studies reported by the individual who created the test in question tend to have better results than studies of that test performed by other investigators (9, 19) . It may be that the individual who described the test had a better ''feel'' for the subtleties of the examination, but unless the test has been performed by independent examiners, the initial reported results always should be interpreted with caution.
The goals of this article were to review the physical examination techniques for making the diagnosis of SLAP lesions, to evaluate the clinical usefulness of those examinations, and to review the role of MRI in making the diagnosis.
CLINICAL FACTORS History
No one event in a patient's history conclusively will make the diagnosis of a SLAP lesion, but clinicians always should obtain a thorough history. Although overhead athletes typically experience an insidious, nontraumatic onset of pain, a SLAP lesion can be associated with a history of a traumatic injury, such as a fall on an outstretched arm, a fall directly on the shoulder, or a sudden distraction force or a dislocation of the shoulder with the arm in abduction and external rotation (25) .
The pain associated with SLAP lesions is not distinctive in its duration or character. Overhead athletes may experience pain only during their sport activity (i.e., the pain stops when the activity ends) or soreness that lasts for hours or days afterwards. It is difficult to ascribe such pain to the SLAP lesion alone because of the prevalence of coexisting partial rotator cuff tears (23, 28, 43) . Typically, the overhead athlete will locate the pain to the posterior and superior shoulder joint, but it has been recognized that there can be pain in the deltoid region as well. The relationship to arm position with the sport (e.g., the late cocking or the followthrough portion of the stroke or throw) also is not diagnostic for SLAP lesions (27) .
There also are no history factors that can be used to make the diagnosis of SLAP lesions in athletes or nonathletes. In a study of 139 SLAP lesions, Kim et al. (23) were unable to find any statistically significant correlation between SLAP lesions and symptoms such as night pain, overhead pain, or instability. There is no one symptom with activities of daily living that are diagnostic of SLAP lesions (23) .
Several studies have suggested that the presence of a click by history or physical examination may be supportive of a diagnosis of a SLAP lesion (23, 28, 36, 43, 45) . Walsworth et al. (49) studied labrum lesions of all types and found that with a history of a click, the positive likelihood ratio of a labrum lesion was 2.0. Unfortunately, this study included labrum tears in any quadrant of the glenoid, not only SLAP lesions (49) . McFarland et al. (28) found that the incidence of a click was 5% in a control population and 0% in patients with a SLAP lesion. Therefore, based on the literature, a click might make the examiner suspect a SLAP lesion, but it is not sufficient for making the diagnosis.
Physical Examination
The physical examination techniques used as tests for SLAP lesions have been described extensively in the literature (7, 13, 27, 46, 51) . The rationale for most of those tests is to reproduce the symptoms by 1) capturing the labrum and producing a click, catch, or pain, 2) causing pain as the humeral head is translated over the glenoid by creating shear at the labrum-glenoid interface, or 3) increasing tension in the biceps and the superior labrum complex, resulting in pain (Table 1) .
These physical examination tests are based on the premise that, in all SLAP tears, a fragment of a labrum tear is caught in the joint, analogous to meniscal tears in the knee. However, this theory is not supported by morphologic studies, which indicate that bucket handle tears of the labrum or labrum tears with flaps are rare and constitute a minority of all SLAP tears (14, 25, 43, 44) . Therefore, the idea that the clicking and catching similar to that reproduced by a McMurray test (29) indicates a SLAP lesion has not proved valid in most cases (23, 28) . For example, in the compressionrotation test, performed with the patient supine, the clinician applies an axial load to the shoulder while rotating the shoulder to catch a labrum fragment (44) ; however, this test has been reported to have a sensitivity of 24% and a specificity of 76% (28) . Therefore, a catch or click during physical examination for SLAP lesions is not a proven criterion for making the diagnosis of superior labrum abnormalities.
Other tests, such as the anterior slide test (20) , the Mayo shear test (O_Driscoll, S., personal communication, 2000), and the relocation test (6) , are designed to create shear (movement) of the labrum across the superior glenoid to produce pain. Studies of these tests ( Table 1 ) have shown that their usefulness is limited in the diagnosis of SLAP tears. The specificity of the anterior slide test is high, but its sensitivity is low (28, 36, 39) . The Mayo shear test has been the subject of only one study, to our knowledge, with a reported sensitivity of 80% (38) .
Examination tests that create tension in the biceps tendon or superior labrum complex include the active compression test (35) , the Kim-I (22) and Kim-II (21) tests, the forced shoulder abduction and elbow flexion test (33) , and several others ( Table 1 ). The most commonly reported test is the active compression test, which has been used for making the diagnosis of SLAP lesions or acromioclavicular disorders (35) . This test depends on a patient reporting that the pain is deep in the shoulder for a SLAP lesion or that the pain is in the acromioclavicular area for symptoms at that joint. This reliance on the patient to localize the pain is one of the limitations of this test. This test is a popular one, but although Myers et al. (32) found that this test had a sensitivity of 78% and specificity of 11%, and Morgan et al. (31) found it to have a sensitivity of 85% and specificity of 41%, multiple other studies have shown that its sensitivity and specificity are less than 65% (28, 33, 39) . Other tests that place tensile stresses on the biceps anchor do not perform much better when studied by independent observers (Table 1) . Unfortunately, most of these tests have not been studied by independent observers.
Finally, some shoulder examination tests have been studied for their possible use as physical examination tests for SLAP lesions ( Table 2 ). These tests indirectly may result in symptoms consistent with SLAP lesions through some unknown mechanism, but they offer little direct clinical usefulness for making the diagnosis of SLAP lesions.
Three studies have reaffirmed the complexity of the physical examination of the shoulder for SLAP lesions (23,36,39) ( Table 3 ). Tests that are purported to diagnose other shoulder conditions frequently are positive in patients with SLAP lesions. Morgan et al. (31) suggested that tests for three different variations of SLAP lesions can vary, depending on a constellation of physical examination findings. For example, they found that the Speed test had 100% sensitivity for anterior type-II SLAP lesions, but only 29% and 78% sensitivity for posterior and combined type-II SLAP lesions, respectively. Although these findings have not been reproduced by independent studies, they do reinforce the concept that a consideration of a constellation of findings may be needed to make the diagnosis of a SLAP lesion.
Two studies have evaluated the clinical value of using multiple tests to assess for the presence of a SLAP lesion (28, 36) . McFarland et al. (28) found that a combination of three tests did not increase the ability to diagnose a SLAP lesion successfully. However, Oh et al. (36) found that combining three tests increased the chance of making the diagnosis of a SLAP lesion. When they divided the examination tests into ''major'' tests (active compression, compression rotation, and anterior apprehension) and ''minor'' tests (Speed, Yergason, and biceps load-II), they found that if there were two positive major tests and one positive minor test, the sensitivity and specificity went up to 75% and 90%, respectively (36) .
Making the diagnosis of a SLAP lesion based on history and examination continues to be a challenge. The only patient population in whom one might think that there is superior labral pathology based on history alone would be an overhead-throwing athlete who reports posterior superior shoulder pain with throwing. Unfortunately, in this group, it is not safe to assume that the pain is coming from a SLAP lesion because many of these patients have coexisting partial rotator cuff tears. Similarly, no one physical examination test for SLAP lesions is accurate enough to make the diagnosis reliably (9, 50) . Although combinations of tests may be of some benefit in terms of sensitivity and specificity, the odds ratio does not seem to increase enough to help the clinician. In the senior author's experience, the decision for surgery in a patient with a possible SLAP lesion depends on the failure of nonoperative treatment, and the examination supplements the subjective findings of the patient and the degree of patient disability. Unfortunately, MRI also does not provide a concrete and reliable conclusion about SLAP lesions in most cases.
Magnetic Resonance Imaging
There is a consensus that magnetic resonance arthrography is better for evaluating labrum abnormalities than magnetic resonance imaging (MRI) without arthrography (11, 37, 38, 40) . However, it should be noted that the reported values for sensitivity and specificity range from 50%Y92% and 69%Y98%, respectively, for MRI with arthrography (2, 15, 38, 48) , and 27%Y98% and 92%Y99%, respectively, for MRI without arthrography (8, 38, 40, 45) . One study has shown that the experience of the radiologist is a critical factor in the interpretation of the MRI scans (40) . Reuss et al. (40) found that the interpretations of MRI scans by two musculoskeletal-fellowship-trained radiologists were 67.5% and 60.2% sensitive and 76.5% and 70.6% specific for making the diagnosis of SLAP lesions and that those by 28 community radiologists without this training were 50.6% sensitive. That study suggests that clinicians should not rely entirely on radiographic evaluation for the decision for surgery because of the variability in interpretation and the low sensitivity and specificity.
It has been the authors' experience that labrum pathology is overdiagnosed by radiologists, particularly labrum abnormalities in the superior half of the glenoid, where it essentially is normal for the labrum to have a more ''meniscoid'' appearance. Another area in which the anatomy is confusing is the anterior and superior glenoid, where a labrum totally detached or absent from the glenoid rim can be a normal variant. The radiologist is obligated to note this variation and also is obligated to state that it could or could not be a labrum lesion.
As with any diagnostic tool, MRI of the shoulder should be interpreted in light of the clinical presentation and the examination findings. The inability to make the diagnosis of a SLAP lesion reliably with radiologic evaluation alone is one factor contributing to the difficulty of making the diagnosis.
Arthroscopy
Although many studies suggest that arthroscopic evaluation is the only accurate way to evaluate the superior labrum for SLAP lesions (39, 44, 45) , some have suggested that surgeons may not agree on the type of lesion present, even when viewed arthroscopically (12, 42) . Gobezie et al. (12) showed videotapes of shoulder arthroscopic procedures to 73 surgeons with experience in shoulder arthroscopy and found that there was little unanimity on the diagnosis of SLAP lesions (J = 0.75). In another study, six experienced orthopedic surgeons were asked to view videotaped arthroscopic procedures and decide whether there was a SLAP lesion; agreement averaged only 60% (42) . This lack of agreement about what constitutes a SLAP lesion may be a contributing factor to reported accuracy rates of the clinical examination in which the diagnosis was based on arthroscopic evaluation. Such studies show that even the arthroscopic criteria for SLAP lesions are highly variable, which may contribute to the results in clinical studies that use arthroscopic findings as the gold standard for evaluating physical examination tests to make the diagnosis.
CONCLUSION
The diagnosis of a SLAP lesion remains difficult because there is no one history factor, one symptom, or one physical examination test that definitively will make the diagnosis. MRI can provide some assistance, but the experience of the radiologist reading the study is a critical factor in its interpretation. When faced with these uncertainties, the risks and benefits of arthroscopic evaluation must be weighed against the need to make the diagnosis and to treat the lesion. Timing of the arthroscopic evaluation is important because recovery time (typically 6Y12 months) from surgical repair can affect the ability to participate in sport. When time allows, nonoperative treatment is recommended unless the symptoms and disability are so severe that delay of surgery might postpone athletic participation. The physical examination tests described to date for making the diagnosis of SLAP lesions should not be used as the sole criteria for determining surgical intervention for the treatment of SLAP lesions.
